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. $1t$ \vee - 1
. , Davey Stewartson I 2). ( DS1 )
$iq_{t}+qxx+q_{yy}+(U+V)q=0$ ,
$U= \int|q|_{x}^{2}dy+u(X, t)$ , $V= \int|q|_{y}^{2}dX+v(y, t)$ , (L1)













, DS1 4) . , $L_{1},$ $L_{2}$
$L_{1}=D+Q$ , (2.1a)
$L_{2}=i\partial_{t}+J(\partial y-\partial)^{2}x\cdot-2Q(\partial_{y}-\partial_{x})+W$, (2.1b)
$J=,$ $Q= \frac{1}{\sqrt{2}}$ , $W=(_{-\sqrt{2}q_{x}^{*}}$$V$ $-\sqrt{2}q_{y}-U$ ), $D=$ ,
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, . (11) Lax , $[L1, L2]=0$ . 2
2 Jost $M(x,y;k)$ ,
$L_{1}^{\cdot}M(x,y;k)=0$ , (2.2)
. $k$ . ,
$k$ , $M^{+},$ $M^{-}$ ,
(2.2) 1 ,
$M_{11}^{\pm}=M_{21}^{\pm}= \frac{1}{\sqrt{2}}1-\frac{1}{\int_{\pm\infty}^{y}\sqrt{2}}\int-\infty,,,=q^{*}M_{1}^{\pm}x\mp qM\pm d1eik211\pm M-2\frac{\perp}{\sqrt{2}}\int_{2}x’,M_{22}^{\pm ik}e-x’)d_{X}(y-y)dyM=1+\frac{\infty 1q}{\sqrt{2}}2^{\pm\int^{y}M^{\pm}}x-\infty q^{*}12y\mathrm{t}xd",’\}$ (2.3)
. , $\mathfrak{l}^{k|}arrow\infty$ $Marrow I$ ( )
. Volterra , :
$M_{j2}^{+}M_{j1}^{+}(k(k))-M_{j2}-M^{-}(j1k-(k)=-)=- \int\infty l\int_{-\infty}-\infty.\cdot,)\infty ddls*s(k\iota)(\iota,’ k)eM_{j1}(kx+y)-(l)(e-i\langle\iota_{x_{l}+}ky)M^{+}j2\iota,$ $\}$ $(j=1,2)$ . (24)
, $S(k, l)$ ,
$S(k, \iota)=\frac{1}{2\sqrt{2}\pi}\int_{-\infty}^{\infty}dx\int_{-\infty}^{\infty}dyqM_{2}-(2)ke-i(kx+ly)$ , (2.5)
. (2.4) Riemann-Hilbert , $M^{\pm}$ $\epsilon$
$M_{j2}^{+}(k)= \delta_{j}M_{j}^{-}(1k)=\delta j,,1^{-}\int_{k2-\frac{\frac 2\pi i11}{2\pi i_{-}}\int_{-\infty}^{\infty}d}-\infty\infty:dk\int_{\infty}-\infty dl\frac{S^{*}(l,k’)e^{-i}(lx+k’y)}{S(k^{\prime,\iota^{-k}},k’-kk’)e^{i}(\iota_{y+}k-+i\epsilon i\epsilon x)},M+(j2k)\int-\infty\infty d\iota\frac M^{-}(j1)k,’\}$
$(.j=1,2)$ , (2.6)
. Gel’fand-Levitan ,.
Jost $M$ $S$ . .
, $q(x, y)$ . $karrow\infty$ $M(x, \mu;k)\sim$
$I+M^{\langle 1})/k$ , (2.2) $k$ , $Q=(i/2)[J, M\langle 1)]$
. (2.6) $k$ $M^{\langle 1)}$ :
$q(x,y)= \frac{1}{\sqrt{2}\pi}\int_{-\infty}^{\infty}dk\int^{\infty}-\infty dlS(k, \iota)ei\mathrm{t}kx+\iota y)M_{1}^{-(l)}1$ . (2.7)
, $q(x, y,t)$ $S(k, \iota,t)$ , $S$
. (2.1), (2.3), (2.7) , $q$ $S(k, l)$ Fourier
$\hat{S}(x,y)=\frac{1}{2\pi}\int_{-\infty}^{\infty}dk\int_{-\infty}^{\infty}d\iota S(k, l)e\mathrm{t}ikx+ly)$,
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, $\hat{S}$ (1.1) $u+v$ $\mathrm{S}\mathrm{c}\mathrm{h}_{\Gamma}\ddot{\mathrm{o}}$dinger
$i\hat{S}_{t}+\hat{s}+^{\hat{s}}xxyy+(u+v)\hat{s}=0$ , (2.8)
. $u,$ $v$ $t$ , .




. $X,$ $\mathrm{Y}$ Sturm-Liouville
. , $X$ $m_{p},$ $(p=1, \ldots, M)$ ,
$X_{p}(x)$ , $m,$ $X(x;m)$ , $\mathrm{Y}$ $n_{q}$ ,
$(q=1, \ldots, N),$ $n$ , $\mathrm{Y}_{q}(y)$ , $\mathrm{Y}(y;n)$ ,
’
$\hat{S}(x,y, t)=$
$\sum_{p=1}^{M}\sum_{q=1}^{N}\rho_{p}qpX(_{X})\mathrm{Y}_{q}(y)e^{i}q\mathrm{t}m_{p}+n^{2})2t+\int^{\infty}-\infty dm\int^{\infty}-\infty dn\rho(m, n)x(X;m)\mathrm{Y}(y;n)ei\mathrm{t}m^{2}+n)2t$
$+ \int_{-\infty}^{\infty}- dm\{\sum_{=1}^{M}\rho p(m)x(px)\mathrm{Y}(y;m)e\mathrm{p})t\sum_{q=1}^{N}\overline{\rho}_{q}(m)x(x;m)\mathrm{Y}(y)pi\mathrm{t}^{m}2+m2+qe^{i}(n_{h}+m)22t\}$. $(2.10)$
$(-\infty, \infty)$ . , $\rho_{pq},$ $\rho(m, n)$
$\hat{S}(x, y, 0)$ ,
$\rho_{pq}=\int_{-\infty}^{\infty}dx\int_{-\infty}^{\infty}dy\hat{S}(x, y, \mathrm{o})x_{p}*(x)\mathrm{Y}*(qy)$ , (2.11)
. (2.10) , $tarrow\infty$ 1
, $\hat{S}$ :
$\hat{S}(x,y, t)\sim\sum_{p=1q}\sum\rho pqXMN=1p(X)\mathrm{Y}q(y)e^{\mathrm{t}}q)t\sum_{p=1}im_{\mathrm{p}}^{2}+n\sum 2\equiv Mq=1N\hat{S}pq(X,y, t)$, $(tarrow\infty)$ . (2.12)
$q(x, y)$ (2.7) , (2.12) S^pq
. , , $\hat{S}_{pq}$
$M\cross N$ . $\hat{S}_{pq}$
1 . ,
. , , $u,$ $v$ .
$q(x, y, 0)$ , (2.10) $\rho_{pq}$ ,








$u(x)=2\lambda^{2}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}(\lambda x)$ , $v(x)=2\mu^{2}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}(\mu y)$ . (2.13)
(2.9) 2, 3 , –
$m=i\lambda$ , $n=i\mu$ ,
$X(x)=\sqrt{\frac{\lambda}{2}}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}(\lambda x),$ $Y(y)=\sqrt{\frac{\mu}{2}}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}(\mu y),$
$\}$ (2.14)
, 1 . 4 ,
$q(x, y, \infty)=\frac{\rho\sqrt{8_{\text{ }}\backslash \mu}\exp[-\lambda X+\mu y+i(\lambda 2+\mu)2t]}{|\rho|^{2}+[1+\exp(-2\lambda_{X})][1+\exp(-2\mu y)]}$, (2.15)
. , $\rho$ . , $\rho$
. ,





$q(x, y, 0)=ce$ $-(ax^{2}+b^{2}y)+i\theta 0$ (3.1)
. ,
$\lambda=\mu=0.8$ , $a=b=0.05$ , $c=0.4$ , $\theta_{0}=0.1$ (3.2)
. $q(x, y\cdot, t)$ 1 .
, ,
. . 2 ,
.
, 0.52\sim 0.54 ,
. , $a=0.4$ $\rho\simeq 2.25$
, $|q|_{\max}^{2}=0.54$ – . ,
, . 1
, $x=0$ $y=0$
$U,$ $V$ , 6) $q$
.
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1. (2.13), (3.1), (3.2) $|q(x, y, t)|2$ . (a) $t=0,$ $(\mathrm{b})t=0.8$ ,
(c) $t=1.6,$ $(\mathrm{d})t=9.6,$ $(\mathrm{e})t=28.0$ .




, $q(x, y,0)$ – $\rho$
, (2.11) $\hat{S}(x, y, 0)$ . (2.5) .. Fourier
’
$\hat{S}(x,y, 0)=\frac{1}{2\sqrt{2}\pi}\int_{-\infty}^{\infty}dk\int_{-\infty}^{\infty}d\xi e^{ik\mathrm{t}}-\epsilon)M_{2}x-(\xi, y;k)q(\xi, y,02)$ , (4.1)
, (2.2) $M_{22}^{-}(k)$ . $.\hat{S}$
$q(x, y,0)$ . .
$A(x, y, k)\equiv M^{-}12e-ikx,$ $B(x,y, k)\equiv M-e^{-ikx}22$ , (2.2), (2.3)
$A_{x}=- \frac{1}{\sqrt{2}}q(x, y,0)B$ , $B_{y}= \frac{1}{\sqrt{2}}q^{*}(x, y, 0)A$ , (42)
$A(xarrow\infty,y;k)=0$ , $B(x, yarrow-\infty;k)=e^{-ikx}$ (4.3)
. $c$ , $F_{1}(\dot{x}),$ $F_{2}(y)$ $x,$ $y$
$q(x, y, 0)=cF_{1}(x)F_{2}(y)$ , .
$P(x, y)=A(X, y;k)/F_{2}(y)$ ,
$\xi=\int_{x}^{\infty}F_{1}^{2}(t)dt$ , $\eta=\int_{-\infty}^{y}F_{2}^{2}(t)dt$ (4.4)
, (4.2)
$P_{\xi\eta}- \frac{|c|^{2}}{2}P=^{\mathrm{o}}$ ,
$A=F_{2}(y)P(x,y)$ , $B=- \frac{\sqrt{2}P_{x}(x,y)}{cF_{1}(X)},$
$\}$ (4.5a)
Klein-Gordon . (4.4) , $\xi-\eta$
$0\leq\xi<\xi_{\infty}$ , $0\leq\eta\leq\eta_{\infty}$ ,
$\xi_{\infty}\equiv\int_{-\infty}^{\infty}F_{1}(t)^{2}-dt$ , $\eta_{\infty}\equiv\int_{-\infty}^{\infty}F_{2}(t)^{2}dt$ ,
$(45\mathrm{b})$
. $P$ , (4.3) :
$P(\xiarrow 0, \eta)=0$ , $P_{\xi}( \xi, \etaarrow 0)=\frac{ce^{-ikx}}{\sqrt{2}F_{1}(X)}$ . (4.5c)
(4.5c) (4.5a) , Green ,
$G_{0}(\xi, \eta;\xi 0, \eta 0)=-\theta(\xi-\xi 0)\theta(\eta-\eta 0)I_{0(1_{C}}|\sqrt{2(\xi-\xi 0)(\eta-\eta 0)}),$
$\}$ (4.6)
$H_{0}(\xi, \eta;\xi 0, \eta_{0})=G_{0}(\xi_{0}, \eta 0;\xi, \eta)$ .




. , $L\equiv\partial_{\xi}\partial_{\eta}-|c|^{2}/2$ $P,$ $H_{0}$ , 3
$D$ Green . $P$ (4.5a), (4.5c) ,
$P( \xi_{0}, \eta 0)=\frac{c}{\sqrt{2}}\int_{0}^{\xi}0I_{0}(|c|\sqrt{2\eta_{0}(\xi 0-\xi)})\frac{e^{-ikx}}{F_{1}(x)}d\xi$ (4.7)
. , .
$0$ $\xi,$
$\eta$ $x,$ $y$ ,
$P(x, y)= \frac{c}{\sqrt{2}}\int_{x}^{\infty}I_{0}(|c|\sqrt{2\int_{-\infty}^{y}F2(t)2dl\int xx’F_{1}(t)2dt}\mathrm{I}e^{-ikx’}F_{1}(X^{J})dx’$ (4.8)
. (4.5C) (4.5a) . $\rho_{\mathrm{p}q}$ ,
(2.11) (2.2), (4.1), (4.8) , (4.3) ,
$\rho_{pq}=\frac{c}{\sqrt{2}}\int_{-\infty}^{\infty}d_{X}F1(x)x_{p}*(X)\int_{-\infty}^{\infty}dyF_{2}(y)\mathrm{Y}_{q}*(y)I_{0}(|C|\sqrt{2\int_{-\infty}^{x}F_{1}(t)^{2}dt\int-\infty 2yF2(t)dt})$ (4.9)




$| \rho|=\frac{\gamma}{4}\int_{-\infty}^{\infty}d_{X\frac{F_{1}(X/\lambda)}{\cosh x}}\int_{-\infty}^{\infty}dy\frac{F_{2}(X/\mu)}{\cosh y}I_{0}(\gamma\sqrt{\int_{-\infty}^{x}F_{1}(t/\lambda)^{2}dt\int-\infty 2yF2(t/\mu)dt})$ (4.10)
. , $\lambda,$ $\mu$ ( (2.13)
) , $\gamma$ $\gamma\equiv\sqrt{2}|c|/\sqrt{/\backslash \mu}$ . , $F_{1},$ $F_{2}$
, $(x_{0}, y_{0}),$ $X,$ $y$ $a^{-1},$ $b^{-1}$
$F_{1}(_{X})=e^{-}a^{2}(x-x\mathrm{o})^{2}$ , $F_{2}(y)=$.
$e^{-}b^{2}1y-y\mathrm{o})^{2}$ ,
3. (4.5) , $D$ .
. $\xi_{+,\eta+}$ \xi o $<\xi_{+}.<$ 4. (4.12)
$\xi_{\infty},$ $\eta 0<\eta+<\eta_{\infty}$ . $\gamma$ .
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. (4.10) ,
$| \rho|=\frac{\alpha\beta\gamma}{4}\int_{-\infty}^{\infty}dx\frac{e^{-x^{2}}}{\cosh(\alpha x+\lambda_{X_{0}})}\int^{\infty}-\infty\frac{e^{-y^{2}}}{\cosh(\beta y+\mu y_{0})}dyI0(\frac{\gamma\sqrt{\alpha\beta}}{2}\sqrt{E(\sqrt{2}x)E(\sqrt{2}y)})$









, $|\rho|$ ( , )
, .
,
$F_{1}(x)=\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}(\lambda x)$ , $F_{2}(y)=\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}(\mu y)$ (4.12)
– . , (4.10) ,
$| \rho|=\frac{1}{\gamma}[I_{0}(2\gamma)-1]$ , $V_{\infty}=2\ln\{1+[I_{0}(2\gamma)-1]^{2}/\gamma^{2}\}$ , $\gamma\equiv\frac{\sqrt{2}|c|}{\sqrt{\ovalbox{\tt\small REJECT}\backslash \mu}}$ ,
. ,
$V_{\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{i}1} \mathrm{a}=|c|^{2}\int dxF_{1}(X)\int dyF_{2}(y)=2\gamma^{2}$,
, $I_{0}(z)$ \mbox{\boldmath $\gamma$} $\gg 1$ I $I_{0}(z)\sim e^{x}/\sqrt{2\pi x}$
, $\gamma$ , $V_{\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{a}}1$ $V_{\infty}$
,
$V_{\Gamma} \mathrm{i}_{\mathrm{P}\mathrm{P}}1\mathrm{e}\simeq\frac{7\gamma^{6}}{72}-\frac{7\gamma^{8}}{144}+\cdots$ $(|x|\ll 1)$ ,
$\sim 2\gamma^{2}-8\gamma+\cdots$ ( $\gg 1$ ).
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